disease damage to the alfalfa stand compounds the level of stress. These factors can greatly weaken and consequently reduce plant populations depending on management of the first cutting. If the stand is injured, forage yield and quality will decline. Finally, timeliness of the first cut will ultimately determine the total number of seasonal harvests and subsequent tonnage and quality possible for a growing season. We investigated the impact of harvesting first-cutting alfalfa at various maturity stages on forage yield and quality.
Procedure
This study was established in a producer's field near Keats, in northeast Kansas, with a 5-year-old stand of `Kansas Common' alfalfa grown under rain-fed conditions on a Reading silt loam. The study began in early spring 1990 and concluded after the first killing freeze in fall 1991. Identical first-cutting treatments were repeated in each year. The experimental design was a randomized complete block with four replications.
Eight first-cutting treatments (trts) were initially cut at the following maturity stages: 1) vegetative, 2) early-bud, 3) latebud, 4) first-regrowth, 5) 25%-bloom, 6) 50%-bloom, 7) fullbloom, and 8) green-seedpod.
The initial cycle of trts took approximately 8 weeks to complete. Subsequent cuttings were harvested when regrowth was observed at the crown or at the 10%-bloom stage.
Plots were 5 x 22.5 ft. Average plant height in each plot was recorded prior to harvesting. Plots were cut with a 3 ft. sicklebar mower at a 2 1 / 2 -inch stubble height. Forage yields were estimated by weighing the fresh forage from the entire plot area and converting to lbs. per acre dry weight. A randomly hand-picked subsample of approximately 1 lb. was obtained from each plot, oven dried to a constant weight, and used for both determination of dry matter (DM) content and quality analysis.
Dried samples were prepared for Near Infrared Reflectance Spectroscopic (NIRS) analysis by grinding through 1-mm screens in a Wiley mill followed by a Udy mill. NIRS analysis provided data for percent crude protein (CP), acid detergent fiber (ADF), and neutral detergent fiber (NDF) on a 100% DM basis. ADF content was used to calculate percent digestible dry matter (DDM), and NDF content was used to calculate percent dry matter intake (DMI). In addition, the latter two calculations were used to calculate percent relative feed value (RFV). Total crude protein (TCP) was calculated by multiplying the forage yield times the CP. For the year-end totals, the TCP figure was yield weighted for the entire season of production.
Results
The first-cutting yields in 1990 (Table 1) increased as maturity advanced from trts 1 through 8. In contrast, most of the quality parameters (i.e., DDM, DMI, RFV, CP) declined. Total crude protein (for the first cutting only) was greater for trts 2 through 4 and 8 than for trts 1 and 7. Treatment 8 had higher TCP levels because the regrowth of what would have been the second cutting was cut with the initial harvest. However, this extremely late cutting (8 weeks after the first trt) tended to be low in quality and reduced the number of seasonal harvest opportunities.
Total seasonal yield data were collected to study the impact of first-cutting management on subsequent cuttings. The 1990 total forage yields for all trts varied less than 1 / 2 ton, with the exception of trt 7, which had the lowest yield. The "secondcutting" crown regrowth under trt 7 was approximately 6-to 8-inches tall, indicating that root reserves were at a critically low level when the trt was initiated. This observation along with the detrimental effects of self-shading help explain the low seasonal yields for this trt.
Total seasonal forage quality data for 1990 indicated advantages for initially harvesting alfalfa at trt 4. Treatment 7 was lower in DDM than trts 1 through 5. There was a significant advantage in DMI and RFV for trt 4 compared to trts 1 and 2 and trts 6 through 8. The TCP was higher for trt 1 than all other trts, except trts 3 and 4.
In 1991, the study was continued on the same plots to investigate the effects of early-cutting management in the subsequent year. The first-cutting yield (Table 2 ) of trt 4 was higher than those of earlier trts; however, it was lower than those of the remaining trts. Treatment 1 was lower in yield, DDM, DMI, and RFV than trts 2 and 3.
In general, the quality parameters, excluding TCP, declined with advancing maturity after trt 2. The TCP (for the first cutting only) in 1991 was lowest for trt 1. Treatments 2 and 3 were lower in TCP than the balance of the trts. These results for lbs. of CP per acre for the early-cut trts are clearly paralleled by the differences in yield.
Total alfalfa yields for the 1991 season were higher for trts 3 through 6 and 8 than for trt 1. In addition, trts 5 and 6 were higher-yielding than trt 7.
Total seasonal forage quality data for 1991 indicated that, with the exception of trt 6, the first four trts were higher in DDM than later-cut trts. Treatment 1 was lower in DMI than trts 2 through 4. A decline in RFV occurred with advancing maturity after trt 2. The TCP for the 1991 season was higher for trts 3 through 6 than for trt 1. 8 In 1990, first regrowth at the crown occurred at one-tenth bloom. 9 Critical 6-to 8-inch regrowth present 10 Vegetative stage was cut five times, early-bud through 50%-bloom stages were cut four times, and fullbloom and green-seedpod stages were cut three times during 1990.
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Summary
Short-term yield advantages occurred for first cutting at the green-seedpod stage (trt 8), and short-term quality advantages occurred for first cutting at the vegetative stage (trt 1). These advantages became minimal or nonexistent when the total seasonal production was considered. The first-regrowth stage (trt 4) appears to be the compromise to obtain high alfalfa yields and quality.
Second-year data showed the impact of physiological stress caused by early-harvest management. First cutting at the vegetative stage gave no short-term superiority in quality and showed a severe yield depression. Likewise, second-year yields for the early-bud stage (trt 2) were relatively low. First cutting at the green-seedpod stage in year 2 showed similar, yet less extreme, trends than in year 1. For 2 consecutive years, first cutting at the full-bloom stage (i.e., 6-8" second regrowth; trt 7) showed season-long declines in yield and quality.
Conclusions
Two years of results gathered from an established stand of `Kansas Common' indicate that the window for harvesting firstcutting alfalfa should be between late-bud (i.e., just prior to regrowth; trt 3) and 50%-bloom stage (i.e., less than 6" regrowth present; trt 6) in order to maintain high production levels over multiple years. Many of the responses to early-harvest management are directly related to changes in stand persistence. These changes should be considered in the overall management scheme, because they will ultimately determine longevity of the alfalfa stand.
